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Abstract
Purpose: Ergonomics plays an important role in identifying and reducing biomechanical stress
and preventing musculoskeletal (MSK) injuries by creating a better fit between physical
requirements and work environments. This study examined the benefits of implementing an
interprofessional education (IPE) module in a dental hygiene curriculum with a dental hygienist
(DH) and occupational therapist (OT) teaching and assessing students’ ergonomics.
Methods: Students participated in an IPE intervention to incorporate preventive techniques into
their daily routine, to model these protective strategies for use as practicing DHs throughout
their careers. Prior to the module and at the end of the six-week study, students completed a
pretest and posttest about the importance of ergonomics, confidence levels regarding their
attitudes, and knowledge of ergonomics. Throughout the study, students practiced their
ergonomic strategies and were provided impromptu photographs of their ergonomics at the
second and sixth weeks. Subsequently, students self-assessed, and the OT and the principal
investigator (PI) provided feedback on their photos using the compliance assessment of dental
ergonomic posture requirements (CADEP). The data were compared for quantitative changes
and qualitative thoughts from participant responses.
Results: Thirty-five students (n = 35) participated in both pretest and posttest. There were
statistically significant changes in participants’ ergonomic strategies (Z = 15.0) as well as in
their confidence (p = 0.000), and value (p = 0.000) discussing ergonomics.
Conclusion: Introducing IPE between a dental professional and OT with the use of an
assessment tool to DH students can improve MSK pain and even strengthen the MSK system.
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Introduction/Literature Review
Introduction to the Research Questions
The literature suggested that maintaining MSK health was a concern for health
professionals in dentistry and dental hygiene. Dental hygienists use their MSK system
when providing therapeutic and preventive dental hygiene therapies, including debriding
tooth and root surfaces, investigating for signs of oral diseases, and some restorative
procedures. Typically, dentists diagnose and treat oral disease with restorative and
surgical treatments (Dentist, Bureau of Labor Statistics, 2018). Historically, dentists and
DHs stood beside the patient when providing dental care in a clinical setting. Today
most are primarily seated next to the patient when delivering care and providing therapy
based upon their scope of practice.
Although dental professionals have evolved to sitting, research reveals that sitting
for a period correlates to a higher risk for negative health outcomes (Turcotte et al.,
2018). Studies suggested a sedentary lifestyle is unhealthy; this also corresponds with
the dental professionals mostly sitting and using repetitive motion while practicing
dentistry (Phebus, 2015). The literature showed MSK health is a challenge for many oral
health-care professionals. The prevalence of general MSK pain ranges between 64% and
93% (Hayes et al., 2009). The major areas of the body affected by this problem and
those that displayed pain are in the back, neck, hands, and wrists. Hayes, Cockrell, and
Smith (2009) state, “The most prevalent regions for dentists have been shown to be the
back (36.3-60.1%) and neck (19.8-85%), while the hand and wrist regions were the most
prevalent regions for dental hygienists (60-69.5%)” (para. 1). Although this proposed
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study is limited to dental hygiene professionals, it is very common among other
professionals who use their MSK system each workday.
Ergonomics is “an applied science concerned with designing and arranging things
people use so that the people and things interact most efficiently and safely,” and it
addresses the importance of keeping workers safe and able to function effectively in the
workplace (Ergonomics, n.d., para. 1). Even with ergonomics, the DH and dentist are at
risk for MSK injuries resulting in chronic pain, lost wages, short-term disability, and at
worst, long-term disability.
Furthermore, the financial burden on the health-care system is of note when
discussing MSK injuries. The average annual cost per person for treatment of an MSK
condition is $7,104 (Yelin & Watkins-Castillo, 2014–2020). Figure 1 shows examples of
how costly it was to treat MSK injuries from 1996 to 2011. Pragmatically, it may be
wiser to use preventive measures such as ergonomics and MSK exercises to prevent and
strengthen the system versus having treatments. Therefore, investigating how to teach
and promote MSK health may be beneficial.
According to the Bureau of Labor Statistics (2018), “Occupational therapists (OT)
treat injured, ill, or disabled patients through therapeutic use of everyday activities. They
help these patients develop, recover, improve, as well as maintain the skills needed for
daily living and working” (para. 1). Working with an OT has the potential to help prevent
long-term MSK problems for dental professionals. Occupational therapy (OT) techniques
can improve ergonomics, prevent MSK pain, and even strengthen the MSK system.
Incorporating these preventive techniques into a dental care provider’s daily routine as a
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model for best ergonomic practices may prevent chronic pain. It can also postpone
disability as well as address the cost of treatment versus prevention.
Figure 1
Total and Incremental Mean Costs for Musculoskeletal Injuries

Note. Incremental direct per person costs—those costs most likely attributable to an MSK
injury, rose from $1,213 to $1,913 dollars, an increase of 58%. From “Direct Medical
Costs,” by E. H. Yelin, S. I. Watkins-Castillo, 2014–2020, The Burden of
Musculoskeletal Diseases in the United States.
(https://www.boneandjointburden.org/2014-report/vif1/direct-medical-costs).
Collaboration between dentists, DHs, and OTs provides an opportunity to
improve ergonomics in MSK health. It can prevent disorders through an OT’s strategies
that strengthen the MSK system. It may be beneficial to add a collaborative course that
includes dentists, DHs, and OTs to the dental curriculum. The collaborative course can
teach these oral health-care providers ergonomic strategies.
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Statement of Problem
More than 50% of dental professionals are affected by MSK pain. Eliminating or
reducing this pain may improve the longevity of the dental professionals’ careers.
Currently, ergonomics is not included in the dental or dental hygiene curriculum
standards for accreditation through the Commission on Dental Accreditation (CODA).
Including ergonomics within the curriculum may promote overall MSK health for all
dental professionals. According to Phebus (2015), “As a dental student in the mid-1980s,
I do not recall a great deal of emphasis placed on applicable clinical ergonomics
instruction” (para. 3). There have been instructions on how to use proper posture, correct
ways to hold the instruments, and how to position the patient. It was also thought at one
time that four-handed dentistry was the answer, so the dentist did not have to do so much
reaching, but this has not been proven. Just as a sedentary lifestyle is unhealthy, this also
applies to the dental professionals sitting and using repetitive motion while practicing
dentistry (Phebus, 2015).
The evidence shows that low back, hand, and arm complications result in
absences from work and a reduction in the nation’s yearly economic productivity
(National Academies Press, 2001). On average, 1 million people miss work yearly
because of MSK disorders. According to Edwards and Watkins-Castillo (2018),
The majority of injuries occurred in people between the ages of 18 and 64 years,
the ages that comprised 83% of the over-18-year population in the United States.
Sprains and strains were the most frequent type of injury for which medical care
was sought, but 6% suffered fractures, 14% severe contusions, and 13% open
wounds. (p. 1)
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Figure 2 compares total injuries to MSK injuries; both have affected the population
greatly.
Figure 2
Musculoskeletal Injuries Reported in the United States

Note. Although the incidence of total unintentional injuries is difficult to estimate,
numerous databases and reports since the early 1990s have shown that between 60% and
77% of injuries occurring annually involve the MSK system. From “Direct Medical
Costs,” by E. H. Yelin, S. I. Watkins-Castillo, 2014–2020, The Burden of
Musculoskeletal Diseases in the United States.
(https://www.boneandjointburden.org/2014-report/vif1/direct-medical-costs).
Preventing MSK injuries through ergonomics may improve longevity in a dental
professional’s career. The back, neck, hands, and wrists can be strengthened with the use
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of regular stretches and hand exercises. Collaboration with OTs may help people to live
longer, healthier lives because the OT is educated in ergonomic strategies to promote
health and preventive measures (American Occupational Therapy Association, 2018).
Research Questions
The PI attempted to answer the following questions in this proposed research.
Question 1: Did an educational intervention on preventing MSK injury increase the
student’s perceived knowledge of ergonomics? Question 2: Did an educational
intervention on preventing MSK injury enhance the students’ ergonomics? Furthermore,
based on the students’ reflection, Question 3 asked, Did the students value ergonomics
after the implementation of an educational intervention on preventing MSK injury?
Overview of Research
Preventing MSK injuries through ergonomics may improve longevity in dental
professionals’ careers. Dental hygienists often develop carpal tunnel syndrome or other
MSK injuries that shorten their careers. Morse, Bruneau, and Dussetschleger (2010) state,
Dentists report 26-73% period prevalence of neck symptoms over the previous
years, and 20-65% with shoulder symptoms. Dental hygienists report even higher
rates, from 54-83% for neck and 35-76% for shoulder, and dental assistants in
between (38-62% and 27-62%). Symptoms begin to appear early in the career,
with significant increases upon starting clinical practice. (para. 1)
The literature also suggested remarkable social and economic results have been
reported—for example, professionals leaving the profession or incurring a reduction of
hours. Although ergonomic betterments appear to have some helpful impact, these have
not been well studied, and some variations (such as the well-known shift from standing to
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a seated posture) may have moved from the lower back to the upper extremities (Morse,
et al., 2010). Currently, sources suggest widespread rates of MSK diseases and pain still
exist among dental professionals ranging from 10.8% to 97.9%. In one study, the neck
was affected the most often (58.5%), then the lower back (56.4%), next the shoulders
(43.1%), and lastly the upper back (41.1%) (Lietz et al., 2018). This confirms the
importance and the need for regular and consistent use of ergonomic techniques used by
dental professionals. Dohrmann Consulting (2014) suggests,
Ergonomics aims to improve workspaces and environments to minimize risk of
injury or harm. So as technologies change, so too does the need to ensure that the
tools we access for work, rest and play are designed for our body’s requirements.
(para. 4)
This suggests the importance of the use of dental loupes, lightweight instruments, correct
hand positioning, and body posture for the contemporary dental health care provider.
Routine body stretches and hand exercises can strengthen the MSK system. Because the
OT is educated in ergonomic strategies to promote health and preventive measures,
collaboration with OTs may help dental professionals have longer successful careers in
the clinical setting of dentistry and live longer healthier lives (Occupational Therapy
Association, 2018).
Musculoskeletal Injuries
Most MSK injuries happen to people between the ages of 18 and 64 years. These
ages place 83% of the 18-year-old community in danger in the United States. The most
recurring injuries for medical care types are sprains and strains, but 6% endured fractures,
14% critical contusions, and 13% open wounds (Edwards, and Watkins-Castillo, 2018).
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Figure 3 describes three of the four most common medical conditions reported in 2012 as
MSK conditions, including low back pain, chronic pain, and arthritis.
Figure 3
Prevalence of Top Three Medical Conditions in the United States

Note. Musculoskeletal conditions are equally or more frequently reported than common
chronic or serious medical conditions by age 18 or older in the United States. From
“Direct Medical Costs,” by E. H. Yelin, S. I. Watkins-Castillo, 2014–2020, The Burden
of Musculoskeletal Diseases in the United States.
(https://www.boneandjointburden.org/2014-report/vif1/direct-medical-costs).
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According to Ontario Secondary School Teachers’ Fédération/Fédération des
enseignantes-enseignants des écoles secondaires de l‘Ontario (OSSTF/FEESO), MSK
injuries, “are a range of disorders involving muscles, bones, tendons, blood vessels,
nerves and other soft tissues”(para. 1). Musculoskeletal disorders (MSDs) are both
common and costly. MSDs are considered the greatest category of workplace injuries and
are responsible for almost 30% of all workers’ compensation costs, according to the
Bureau of Labor Statistics (BLS). The most common term used to describe these
disorders is repetitive strain injury or repetitive stress injury (RSIs) (Occupational Health
& Safety, 2020). The majority of RSIs occur in the hands and wrists. Almost two-thirds
of all occupational ailments reported were caused by exposure to repeated trauma to
workers’ upper body (the wrists, elbows, or shoulders) (Gagne, 2010). Of the RSIs, wrists
are the most frequent trouble spots. In a 2011 survey conducted in Ireland on RSI trouble
spots, the authors found that wrist pain is the most common point of pain out of all RSI
related injuries (see Figure 4):
ï Wrists—69%
ï Fingers—29%
ï Forearms—23%
ï Thumbs—20% (Ergonomics Trend, n.d.)
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Figure 4
Pain in Different Regions

Note. Wrists are the most common trouble spots for pain out of all RSI related injuries.
From “Repetitive Strain Injuries: 42 Statistics Every Worker Should Know About,” n.d.,
Ergonomic Trends. http://ergonomictrends.com/rsi-statistics/.
Roughly, 63.5% of women report pain from RSI as opposed to men (see Figure 5)
(Ergonomics Trend, n.d.). This may be due to women having a smaller skeletal frame
than men do. Women should strengthen their MSK muscles to withstand the repeated
trauma to their upper extremities. Therefore, both men and women may benefit from the
addition of ergonomics to the curriculum.
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Figure 5
Prevalence of Repetitive Strain Injury Pain in Women and Men

Note. There are 63.5% of women who experience neck and shoulder pain while men only
show 39.7%. Back pain is also more common in women; it shows 51.4% for women and
44% for men. From “Repetitive Strain Injuries: 42 Statistics Every Worker Should Know
About,” n.d., Ergonomic Trends. http://ergonomictrends.com/rsi-statistics/.
As noted, RSI results from repeated stress or injury to certain parts of the body
with the upper body being affected the most (Ergonomics Trend, n.d.). RSIs are frequent.
Some examples of MSK disorder RSIs are carpal tunnel syndrome (CTS), tendonitis,
tenosynovitis, and bursitis (O’Neil et al., 2001).
Carpal Tunnel Syndrome. Carpal tunnel syndrome has the greatest frequency of
median neuropathy, accounting for 90% of all neuropathies. The physiological pathology
of CTS causes increased pressure within the carpal tunnel and, therefore, decreases the
function of the median nerve (Aboonq, 2015). Carpal tunnel syndrome is the most
common cause of surgery, affecting 1% of the general population, and 5% of the working
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population, and usually results in surgery with 463,637 cases yearly in the United States
accounting for $1billion in direct costs (Gagne, 2010). This number cannot help but
increase without a form of prevention being implemented. This suggests education on
prevention has the potential to reduce the exposure to risk factors. One survey shows
DHs had the greatest rates of CTS of all occupations (Michael, 2002).
Tendonitis. Tendonitis is the severe swelling of a tendon. It usually happens after
repeated injury to an area such as the wrist or ankle (MedlinePlus, 2019). The
pathophysiology of tendonitis is with the tendons’ mechanical bridges. Tendons are the
main function for transforming the force generated by muscle contraction into movement;
it connects the muscles to the bones (Loiacono et al., 2019). This is often seen in athletes.
Tendonitis is seen frequently: It causes over 70,000 people to miss work annually (HSS
Public & Patient, 2019). It is commonly seen in the shoulder, elbow, and wrist in the
dental hygiene population (Koke, 2016).
Tenosynovitis. Tenosynovitis is the inflammation of a tendon and its sheath. This
involves the disruption of normal flexor tendon function in the hand—results from
infection (Foster, 2019). The most common cases are called flexor tenosynovitis (FT). FT
is also seen in rheumatoid arthritis, and it develops in 64%–95% of these patients (Foster,
2019). [“Tenosynovitis commonly manifests in dental operators” (Crescent Products,
2018)].
Bursitis. Bursitis is an inflammation of the bursae. There are over 150 bursae in
the human body, and the function is to facilitate movement in the MSK system
(Williams, Sternard, 2020). Inflamed bursae cause pain and discomfort in the affected
location (Healthline, 2019). Annually, bursitis occurs in 1 out of 10,000 people on the
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knees or elbows (Institute for Quality and Efficiency in Health Care, IQWiG, 2018). It
can also affect the shoulders. A survey showed 58% of DHs reported shoulder problems,
also of the new graduates 18% complained of shoulder pain after the first year of
practice. After 10 years of practice, the number of complaints doubled (Guignon, 2016).
Both MSDs and RSIs are among the hazards in the dental workplace with CTS,
tendonitis, tenosynovitis, and bursitis being the most common. Research shows a high
incidence of work-related shoulder injuries among dental professionals. This is due to
static postures, moving in small ranges of motion, and repeatedly moving in limited space
(McNitt-Gray, 2007; Michael, 2002; Koke, 2016).
Ergonomics
Although research confirms the importance of ergonomics in dentistry,
ergonomics was initially introduced from a more global perspective. Elkhuizen (2018)
found the following:
The “first ergonomic” concepts to help workers operate more productively were
published at the beginning of 1900. At that time, industry still demanded a great
deal of physical exertion from workers. Scientific Management, a method that
makes employees more efficient by improving the work process, subsequently
became increasingly popular. Research into the physical abilities of the human
body (or rather the lack thereof) came about as a consequence of military
necessity.
Ergonomics plays a major role in many different career settings. Methods of studies for
how to make work environments safer became a major interest due to work-related
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injuries. Different industries demanded a large deal of physical exertion from their
workers, including the military.
Parkkari, Taanila, Suni, Mattila, Ohrankämmen, Vuorinen, Kannus, and
Pihlajamäki (2011) stated, “A neuromuscular training and injuring prevention counseling
programme was effective in preventing acute ankle and upper-extremity injuries in young
male army conscripts. A similar programme could be useful for all young individuals by
initiating a regular exercise routine” (para. 4). This randomized, controlled trial was
designed on a population-based randomized study that included 968 conscripts
comprising 501 conscripts in the intervention group and 467 conscripts in the control
group. It was also designed to be implemented with adolescents and young adults due to
the rapid increase in activity induced MSK injuries. The outcome of the study showed
how effective a training and injury prevention program was to prevent further injury to
the MSK system within this group. The literature showed an educational injury
prevention program was used to enhance knowledge and awareness of MSK injuries
(Parkkari et al., 2011).
History of Ergonomics
Furlow (2002) states, “Ergonomics is the science of identifying and reducing
sources of biomechanical stress and resulting injuries by designing a better “fit” between
the physical needs of employees and their workplaces and tasks” (para. 1). Ergonomics
should be taken into consideration even before one begins a task. The worker should
determine the wear and tear that a certain task can put on the human body. The evidence
showed more than one in two adults—124 million Americans over 18—reported an MSD
(Bone and Joint Initiative, 2015). Research showed the prevalence of MSK injuries is on
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the steady increase. “In 2012, 25.5 million people lost 11.4 days of work on average due
to back or neck pain, totaling 290.8 million lost workdays” (About half of U.S. adults,
2016, para. 4).
Given these statistics, more attention should be directed toward risk factors and
ergonomic intervention. Ng, Hayes, and Polster (2016) stated,
MSD was highly prevalent in all student groups, with 85% reporting MSD in at
least one body region. The neck and lower back were the most commonly
reported. The final year dental students had the highest percentage with poor
posture (68%), while the majority of students from other cohorts had acceptable
posture. This study supports the increasing evidence that MSD could be
developing in students, before the beginning of a professional career. The
prevalence of poor posture further highlights the need to place further emphasis
on ergonomic education. (para. 1)
Dentistry is an occupation with high widespread work-related MSDs among practitioners
with symptoms often starting as early as college (Mulimani et al., 2018). Based on these
statistics, it can be inferred that the practice of ergonomics is needed in the dental
profession. Without ergonomics, injury and harm will continue to occur. Ergonomics
allows employers to create safer environments for their workers, thus fewer accidents
occur. It will also help save on fringe benefits, prevent workman’s compensation injuries,
and will create an upbeat morale for workers, which provides the workers with job
security. According to the Centers for Disease Control and Prevention (CDC, 2020),
“Musculoskeletal disorders are associated with high costs to employers such as
absenteeism, lost productivity, and increased health care, disability, and workers’
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compensation costs” (para. 6). In the case of the dental industry, the majority is in small
businesses; thus, if an employee is injured on the job and has to be off from work for six
months due to an injury related to MSK disorder, the effects are many. These disorders
can also cause injuries and illnesses resulting in days away from work and lost or limited
work time (Terzian 2018).
Ergonomics in Other Professions
Habibi and Soury (2015) performed a study on “75 (52 men, 23 women) Isfahan
Province Gas Company employees in three phases (Phase 1: Evaluation of present
situation, Phase 2: Performing interventions, and Phase 3: Re-evaluation)” (para. 2). The
study was divided into three groups: The first group was subjected to training (T); the
second group was subjected to exercise or sport (S); and the third group was the software
user group (N). The groups worked in sitting positions at least six hours daily and spent
five hours of their time doing computer tasks. Within the groups, there were three study
phases—First phase: Assessment of Existent Situation (for two months), Second phase:
Applying Interventions (2.5 months), and Third phase: Reevaluation (2.5 months). Also,
three ergonomic interventions were assessed for lowering MSK problems. The
assessment tools in this study were the body posture evaluation by the use of rapid upper
limb assessment (RULA) and Nordic questionnaire (Habibi and Soury, 2015). Previous
studies have proven their reliability and validity by the use of this same method. The
results showed there was a decrease in MSK symptoms among the groups of participants
who received the training. The training included doing exercises during working time
because sitting too long in a chair can cause muscle weakness and pressure on the spine.
To avoid work-related ergonomic injuries, a few short exercises, if only for a few
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seconds, can be beneficial in relieving the stress put on the muscles and back. These
exercises are designed to keep in mind the constraints that the workplace can put on a
person. By making these exercises a regular part of the workday, one can eliminate a lot
of work-related injuries. This can extend the careers of professionals in the dental field
and other fields. Based on the evaluations, MSK symptoms decreased among a group of
participants after receiving training in this area. Both the McNemar and the RULA
evaluations showed a significantly lower rate of pain. The results from the McNemar
evaluation showed (P<0.05), and the results from the RULA showed an average 25-point
decrease for the right side of the body and a 20-point decrease for the left side of the
body. The t-test shows this to be a significant decrease (Habibi and Soury, 2015).
Collins, Wolf, Bell, and Evanoff (2004) conducted an intervention trial of a “best
practices” MSK injury prevention program designed to safely lift physically dependent
nursing home residents. A pre-post intervention trial and cost-benefit analysis were
conducted at six nursing homes from January 1995 through December 2000. A dynamic
cohort of all nursing staff (N = 1728) in six nursing homes during the six-year study
period was used. The “best practices” MSK injury prevention program consisting of
mechanical lifts and repositioning aids, a zero-lift policy, and employee training on lift
usage was implemented. There was a significant reduction in resident handling injury
incidence, workers’ compensation costs, and lost workday injuries after the intervention.
Adjusted rate ratios were 0.39 (95% confidence interval (CI) 0.29 to 0.55) for workers’
compensation claims, 0.54 (95% CI 0.40 to 0.73) for Occupational Safety and Health
Administration (OSHA) 200 logs, and 0.65 (95% CI 0.50 to 0.86) for first reports of
employee injury. Results suggested the “best practices” prevention program significantly
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reduced injuries for full-time and part-time nurses in all age groups, all lengths of
experience, in all study sites.
The American Nurses Association (ANA) started a Handle with Care® campaign,
which was designed to prevent back and other MSK injuries. Through this campaign,
partnerships, coalitions, education, and training programs were created to pursue federal
and state ergonomic policies by highlighting technology-oriented safe-patient handling
benefits for patients and nurses. Due to the absence of ergonomic regulations, ANA took
another approach to motivate a movement to control ergonomic hazards in the health care
workplace to prevent back injuries among the nation’s nursing workforce (de Castro,
2004).
At-Risk Populations.
The literature suggested that there are no remarkable differences in MSDs
between men and women. Out of a sample of 61 respondents of 72% male and 28%
female, the results showed low-back trouble to be the most prevalent MSD by 59%,
followed by the neck 56%, and shoulder trouble 47% (Newell and Kumar, 2004).
Individuals at risk for MSK injuries are those who maintain fixed positions,
perform repetitive movements of the limbs, overload particular muscle groups, apply
pressure on body parts, use forceful movement, and/or work with great speed along with
repetition. Musculoskeletal disorders have become epidemic. Eighty-five percent of the
population in Greece experiences low back pain (LBP). It has become the second reason
for doctor’s visits (Zaerian, 2009). The statistic only includes the number of people who
actually sought help; although there are people suffering from LBP who are not included
in the number. According to Zaerian (2009),
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The nature of the dental profession and the many positions that are incurred
during an average workday by the practitioner, has a huge impact on the body,
and it carries with it a high prevalence for MSD. In a recent article looking at
dentists in Greece, 46% suffered from chronic LBP, with 25% being of a severe
nature. (para. 6)
The study showed people who suffered from LBP also reported either neck pain 41% of
the time or hand or wrist pain 38% of the time. Also, 35% of the time there are usually
two MSDs that are having an impact on a dentist at any one particular time (Zaerian,
2009).
The literature suggested that dentists are affected most commonly by all areas of
MSDs (Yi et al., 2013), while the elbow, hip, and ankle regions are detected with lower
prevalence. Yi et al., (2013) recruited and evaluated dental postgraduates (N = 271)
majoring in five dental specialties, i.e., orthodontics, prosthodontics, endodontics,
periodontics, and alveolar surgery. A cohort of age-matched non-dental postgraduates (N
= 254) served as the control. A standardized Nordic questionnaire on MSDs and a selfreport questionnaire regarding correlative factors (only for dental postgraduates) were
answered through e-mails. The prevalence of MSDs at the neck, upper back, and lower
back were significantly higher among dental postgraduates than in the control group. The
report of high prevalence for MSDs at the neck was 47.5%–69.8%, shoulders 50.5%–
65.1, lower back 27.1%–51.2%, and upper back 25.6%–46.5%, with lower prevalence at
elbows 5.1%–18.6%, hips 3.4%–16.3% and ankles 5.1%–11.6%. The worst MSDs in
most body regions, with the exception of wrists and knees, occurred more prevalently in
prosthodontics and alveolar surgery students, respectively (Yi, et al., 2013).
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For DHs, the neck, wrists, hands, and shoulders are locations that are greatly
affected by 63% to 95%. The injuries that affect the hand and wrist are also reported to
experience carpal tunnel syndrome. Park (2015) stated, “Occupational therapists reported
that the shoulders (81.1%) and the hands, wrists, or fingers (73.7%) were the most
common sites of pain when more than one answer was allowed” (para. 5).
Table 1 shows the frequency of work-related MSK disorders (WRMD) that affect
OTs in Korea. These results are similar to the dental hygiene work-related MSK
disorders. This study shows that OTs in Korea are at risk for WRMD; it also shows that a
prevention and treatment program is needed (Park, 2015).
Table 1
Frequency of Work-Related Musculoskeletal Disorders by Body Part

Note. Shoulders, hands, wrists, or fingers are the most common sites of pain for the
MSK system. From J. Park, 2015, “Work-related MSK disorders among occupational
therapists in Korea.” Journal of Physical Therapy Science, 27(12), 3627–3629,
https://doi.org/10.1589/jpts.27.3627.
Musculoskeletal problems have become a significant issue for the profession of
dentistry and dental hygiene. The literature suggested that the regions for pain in dentists
have shown to be the back (36.3%–60.1%) and neck (19.8%–85%), while the hand/wrist
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regions were the most prevalent regions for dental hygienists (60%–69.5%) (Hayes, et al.,
2009).
According to Zaerian (2009), “There is a direct relationship between decreased
fitness levels and MSD” (p. 1). Musculoskeletal disorders arise from a number of
sources; however, the primary cause in the dental practice is prolonged static posture
(PSP). With PSP, neuronal ailments, ischemia: a buildup or blockage in the arteries, and
trigger points: discrete, focal, hyperirritable spots located in a taut band of the skeletal
muscle can occur (Oral Health, 2009). People with PSP have pain locally and in a
referred pattern and oftentimes, chronic MSD (Alvarez, Rockwell, 2002). Other MSDs
related to PSP include disc herniation or bulging and spasticity. Disc herniation/bulging
is a fragment of the disc nucleus that is pushed out of the annulus into the spinal canal
through a tear or rupture in the annulus (AANS, 2020). Spasticity is a condition in which
certain muscles are continuously contracted. The contraction causes stiffness or tightness
of the muscles and can interfere with normal movement; speech and gait may develop
(AANS, 2020). The evidence suggests that these MSDs can all result from the common
dental posture: seated with a forward lean, lateral neck flexion with rotation, and arm
abducted (Oral Health, 2009).
The literature suggested that poor ergonomics may result in pain in fingers, wrists,
or other parts of the body: It may also include a dull aching pain, a sharp stabbing pain, or
even a burning sensation (Downtown’s Healthcare, 2015). Based on this information, oral
health professionals need to pay close attention to ergonomics. Kornegay (2019) stated,
“Recently, Business Insider published an article ranking the most health-damaging jobs.
Of 37 careers on the list, DHs ranked number one, general dentists ranked number two,
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dental laboratory technicians ranked number four, and dental assistants ranked number
five” (para.1). As a dental professional, once you have identified you are having
problems with your MSK system, it is important to address the problem by including
ergonomics in your daily life, whether it is at work or home.
Dental professionals suffer some of the same injuries that nurses and other
professions suffer. According to Ergonomics Dental (2002),
Drs. Rucker and Sunell organized a joint project in the mid-1990s, funded by the
Workers’ Compensation Board of British Columbia, where dentists and DHs were
evaluated for the reduction in work-related risks associated with preventive
ergonomic training and the use of surgical telescopes in practice. (para. 5)
Data analyzed from 421 survey respondents in British Columbia indicated that dentists
are experiencing MSK pain and discomfort. The data also suggested that dentists can
recognize and identify their own postures, practicing positions, and the equipment usage
patterns associated with increased risks of experiencing MSK pain and discomfort. This
recognition is the first critical step to avoiding or neutralizing ergonomic habits and work
environment layouts that might otherwise unnecessarily shorten professional clinical
careers (Rucker and Sunell, 2002). Examples of how ergonomics have impacted the
workforce include better operator chairs, reminders on computers to stand, use of back
braces, posture sensors, regular stretching, and exercises.
Occupational Therapy
An OT can better diagnose poor ergonomics and help treat or prevent MSDs
(Morrison, M.D., 2018). The OT’s role is ideal for working with dental hygiene and
dental students, practicing DHs, and dentists to prevent and correct MSK injury, carpal
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tunnel syndrome, and to teach hand-strengthening techniques. Shayna Vujovic (personal
communication, March 25, 2018) stated, “Grip strengthening exercises with exercise
putty, resistance ball, hand grippers, and finger extension exercises with a rubber band or
similar, are exercises and techniques used through occupational therapy that can prevent
MSK pain and even strengthen this system.” Musculoskeletal pain may be reduced with
regular visits to an OT for assessment and therapy recommendations (Vujovic, personal
communication, March 25, 2018).
Furthermore, an OT has the potential to help prevent long-term MSK problems
for dental professionals. Physical techniques such as strengthening exercises are part of
OT that can prevent MSK pain and even strengthen this system. The American
Occupational Therapy Association’s (2020) article stated, “Occupational therapy
practitioners ensure that people recovering from illness or injury, or with a disability, can
function in all their environments with the ability they have. They reduce health care
costs by promoting independence and self-care” (para. 1). Occupational therapy has been
shown to decrease and prevent injury in many work-related environments. Inflammation
can prolong the healing process of all MSK tissues. A disruption or extension of this
stage of healing may lead to efforts that damage and slow down healing.
Recommendations for Musculoskeletal Disorders
It is important to determine if a dental professional is displaying any of the signs
or symptoms of an MSD. If so, they should see a physician who may refer them to an
OT. William Morrison (2018) reviewed MSDs and stated, “To address occasional pain,
they may suggest moderate exercise and over-the-counter medications like ibuprofen or
acetaminophen. For more severe symptoms, they may recommend physical therapy,
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occupational therapy, or both” (para.15). This is supported by earlier ergonomic studies
suggesting exercise and preventive programs are important for the prevention and
treatment of MSDs. In summary, with the use of these therapies, pain and discomfort can
be managed (Rucker and Sunell, 2002; Morrison, 2018).
Training with an OT should be considered by employers to prevent work-related
MSK disorders (WRMSDs) (Fisher et al., 2009; Vujovic, 2017). Training from an OT
limits and eliminates work-related injuries; it also helps strengthen the MSK system. A
study was implemented on 61 employees (both supervisors and employees) at a
university animal research laboratory. A pretest survey before the injury prevention
education and a posttest survey after hours of training were administered. The results
showed a statistical significance with four of the five items on the test instrument when
comparing the pretest and posttest results. There was knowledge gained from the training
that the employees were able to use to prevent injury (Fisher et al., 2009).
One’s diet plays an important role in the healing of the MSK system. For optimal
bone health, a daily consumption of fruits and vegetables is necessary. Vitamin C and A
are good for the joints. Vitamin C plays a role in the formation of collagen, a key
component of cartilage and bone. In order to combat free radicals, antioxidants are
needed for general health. Other supplements that may aid in preventing inflammation
include vitamin D, calcium, water, and fruits, as well as routine proper exercise (OMICS
International, 2017).
MSDs Prevention. The literature revealed MSDs cause approximately one-third
of early retirements in dentistry (Gupta et al., 2014). “Properly configured loupes could
prevent these injuries by encouraging correct posture and head position” (Falvo, 2017).
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Loupes provide clearer magnification of the work area and prevent the wearer from
having to bend and stretch to see. Kornegay (2019) stated, “Loupes may help enhance
body posture and reduce strain. However, loupes must be properly fitted by an
experienced manufacturer representative. Ill-fitting loupes and improper use can place the
clinician at an increased risk of MSK disorders” (para. 5). Due to the number of injuries
caused by improper posture, the clinician should spare no cost in making sure the loupes
are properly fitted. Another study by Ludwig, McCombs, Tolle, and Russell (2017)
stated, “However, data from the end-user survey indicate that 74% of all the participants
strongly agreed that magnification loupes made exploring easier and 67% strongly agreed
that they felt that magnification loupes improved their posture” (p. 46). In summary,
customized loupes will allow the clinician to sit erectly, minimize MSK disorders, and
improve posture (Kornegay, 2019; Ludwig, McCombs et al., 2017).
Two more ways to prevent injury are by having an adequate patient chair and by
using proper working posture. One technical update is the patient’s chair. The patient’s
chair must be appropriately positioned, so the clinician is not forced to reach too far
forward or bend the trunk of the body forward. Either way, the operator is at risk for
injury (Jodalli et al., 2015). Therefore, it is important to have the proper equipment in the
working environment. Improper equipment can lead to bad posture. Also, Pejcić, Jovicić,
Miljković, Popović, Petrović (2016) stated, “Adequate working posture is important for
overall health. Inappropriate posture may increase fatigue, decrease efficiency, and
eventually lead to injuries” (para.1). Injuries may lead to loss of work, loss of wages, and
early retirement; therefore, proper ergonomics is very important. However, Pîrvu,
Pătraşcu, Pîrvu, and Ionescu (2014) stated,
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Although the theme of dentist posture is treated with great care and often
presented in the undergraduate courses and the continuing education courses on
ergonomics in dentistry, many dentists do not know the subject well enough nor
the theoretical issues and therefore nor the practical applicability. (para. 1)
Incorporating these preventive techniques into their daily routine may serve as protective
strategies throughout the practice of dentistry and dental hygiene. Also, (Gupta et al.,
2014) stated, “You will find that you have less fatigue at the end of the day, you will
experience less pain, and you will be able to provide the quality of service that you and
your patients demand” (para. 46).
Teaching Ergonomics
For all dental professionals to have the best working posture and equipment to
prevent injury, an ergonomics course needs to be added to the dental curriculum (Gupta
et al., 2014; Pejcić et al., 2016; Pîrvu et al., 2014). A complete ergonomics course with
continued care is needed in order for all dental professionals to have a healthy lifestyle
and to prevent injury. In 1998, Beach and DeBiase (1998) conducted “an investigation to
determine the existence and extent of ergonomic education in dental hygiene curricula to
prevent MSK disorders (MSDs)” (para. 1). Study results revealed dental hygiene
programs provide basic ergonomic education, but not any additional education—for
example, body mechanics or preventive exercises. Since then, a study was conducted at
the Ohio State University baccalaureate dental hygiene program.
The purpose of this study was to find out if a mixture of feedback involving
photography and self-assessment would better students’ ergonomic scores and show if
the self-assessment was precise. Self-assessment has been believed to promote reflective
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practice by clinicians being able to self-correct in action. A randomized study was
employed on two groups of dental hygiene students (N = 32) with a training group (n =
16), and a control group (n = 16). The same preclinical exercises for full-mouth
implementation were practiced by all the students during this study. The self-assessments
were based on Branson et al.’s Posture Assessment Instrument (PAI) with 10
components, which tested the validity and reliability for imaged or real-time postures,
and Maillet et al.’s Posture Assessment Criteria (PAC) that added two components
involving upper arms. These 12 components were called the Modified-Dental Operator
Posture Assessment Instrument (M-DOPAI). This instrument represented the ideal
posture, where scores ranged from acceptable (one point) to compromised (two points) or
harmful (three points). The ranges of scores from these students were from 12 to 32,
where those with ideal postures received 12 points, and those with the worst posture
received 32 points. In week one, all students were photographed twice, once from the
front and once in profile. In weeks two and three, the control group completed a selfassessment without photographs or any feedback while the training group took two
additional photographs, once from the front and once in profile, and completed a selfassessment with the PI. The training group used their photographs and received feedback
from the PI, where the control group did not. For this study, at the completion of four
weeks, the results showed that improvement was made by using pre-training, posttraining, self-assessment, photography, and feedback from the PI. In conclusion, the
training group showed the most improvement based on the rater’s score, which was (M =
15.5 to M = 14.6). The control group did not show much improvement based on the
rater’s score because the mean went from 15.6 to 16.9, the ideal posture ranges from
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12—for ideal posture, to 32—for harmful posture. Electromyography and photography
have been used to quantitatively measure muscle strain and the risk for developing workrelated MSDs. Therefore, the use of photographs and self-assessment can be useful tools
for measuring the improvement of ergonomics by dental educators and used as a method
to give feedback. Based on this study, students do not appear to be knowledgeable
enough to self-assess their ergonomics. Even after a student has self-assessed, a
professional such as an OT can provide valuable guided feedback. Although selfassessment from students may not be accurate, it may be a learning tool, leading to
reflective practice. The authors recommended a larger sample size with students at
different stages in their educational programs, and the use of technology for the objective
measurement of posture (Partido, 2017).
As previously explained, dental hygiene is a career with the most ergonomic risk
factors (Kornegay, 2019). This statistic supports the use of technical interventions as well
as OT to help prevent MSDs in dental practitioners. With the recognition of an OT as an
expert in providing guidance to the oral health-care worker on ergonomics and other
preventive measures for MSDs, it may be beneficial to collaborate with an OT in
developing a curriculum to prevent MSDs for DHs. Ergonomics is needed early in the
curriculum. Providing dental hygiene students with knowledge of ergonomics, best
practices, and techniques is crucial to help them develop good ergonomics (Beach and
DeBiase, 1998).
Adding ergonomics to the curriculum will enhance work efficacy for dental and
dental hygiene students. One example by Dong, Barr, and Rempel, (2005) showed,
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It is concluded that dental and dental hygiene students may benefit from
instructions for using finger rests at an early stage of their clinical training.
Including biomechanical and ergonomic principles in dental and dental hygiene
curricula will raise awareness of ergonomics among dental practitioners and help
them incorporate these principles into daily practice. (para.1)
The literature showed, in 2011, MSDs were the most reported health problem among
workers in Europe, United States, and Asian Pacific because their jobs involved repetitive
movement and prolonged static postures—for example, sitting and standing. The study
revealed how MSK problems began while dental and dental hygiene students were in
school. Dental students were found to have the highest percentage with poor posture
(68%) as opposed to the majority of students from other groups having acceptable
posture. This study examined different theories of MSK pain and the lack of good posture
in dental students. This is a significant study because it also uses a form of selfassessment to measure ergonomics while in dental school. A cross-sectional approach
was used that included a questionnaire and Branson’s PAI. The assessment was
categorized as Acceptable (10–40), Compromised (41–80), or Harmful (81–194), and it
was done by a student researcher during clinical or pre-clinical scaling sessions. A MannWhitney-Wilcoxon test was used to analyze the independent variable with two levels
against the dependent variable. Students completed the MSDs survey (N = 136) and
consented to have their posture assessed (N = 138). Although this sample did not include
all students, as some were absent or dropped the course, the results showed an increase in
the prevalence of high rates of MSDs among dental hygiene and dental students. In
conclusion, students are reporting MSD rates that are equal to practicing oral health
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professionals. This study suggested that early education in ergonomics is needed to help
identify the type of posture that puts the operator at risk. Furthermore, it is important for
dental and dental hygiene students to understand that poor posture can cause harm to the
operator if they do not adjust their posture to meet ergonomic principles (Ng et al., 2016).
Before dental professionals start their careers, ergonomics need to be included in
the curriculum to help prevent injury for new dental graduates. Study results also
revealed that dental hygiene programs provided basic ergonomic education but not any
additional education—for example, body mechanics or preventive exercises (Beach and
Debiase, 1998). Ergonomics has been touched upon, but there is not a set curriculum for
dental and dental hygiene students. Today little has changed with regard to the paucity of
ergonomics and MSDs prevention content, since Beach and Debiase did their observation
in 1998. Also, many dentists do not know the subject well enough or the theoretical
issues; neither do they know the practical applicability that an OT knows (Pîrvu et al.,
2014). In summary, dental professionals may lack adequate education on the subject of
ergonomics to prevent problems in the future because it has not been taught in the
curriculum.
Therefore, based on current research, an educational module may help guide
postgraduates and colleagues in different exercises, proper diet, and techniques to help
strengthen and prevent MSD injuries. Reflective writing, used in this proposed study, will
help guide student learning, self-expression, as well as use reflective learning as a tool to
facilitate the development of critical thinking and reasoning skills in these dental hygiene
students (Wetmore et al., 2010). Boud, Keogh, and Walker (n.d.) stated, “Reflection is a
form of response of the learner to experience” (p. 32). It also helps the learner to evaluate
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their experience and learn from it. Theoretically, animals learn through reflexes and
behavior therapy; humans also learn through mirroring (Wang & King, 2006). Through
reflection, many have been able to modify their behavior and master certain techniques.
Self-assessment and reflection have the potential to encourage reflective practices
related to lifelong learning. Self-assessment is crucial to the clinician as well as the
student. Students also benefit from instructor feedback.
An online platform may be a way to integrate the importance of and encourage
ergonomics into the dental profession. In this proposed study, an educational module
accompanied by guided questions for reflection and self-assessment of a photo showing
student ergonomics may provide a framework for teaching ergonomics.
How to Assess Ergonomics
Since the literature showed no assessments for compliance in regard to correct
posture in dental students, Garcia et al., (2018), created a study to
Develop a direct observation method for the evaluation of dental student
compliance with ergonomic posture protocol. ..... The method is named
compliance assessment of dental ergonomic posture requirements (CADEP) [See
Table 2] ....... During the development of the method, 14 items were explained
considering the theory of dental ergonomics. Each item is classified as appropriate
= 1, partially appropriate = 2, or inappropriate = 3. After evaluation, all item
values should be added, and the final score expressed as the percent of
compliance with correct postures, with a score range of 0%–100%. (p. 2)
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Table 2

Note. “Development of a method to assess compliance with ergonomic posture in dental
students,” by P. P. N. S. Garcia, D. Wajngarten, and J. A. D. B. Campos, (2018). Journal
of Education and Health Promotion, 7(44). https://doi.org/10.4103/jehp.jehp_66_17
Summary
Maintaining MSK health is crucial to the longevity of the DH profession. Dental
clinicians must comply with proper ergonomic guidelines to correct difficult posture and
decrease injury risk (Marsh, 2017). The OT is well versed in the prevention and treatment
of MSDs. An interprofessional approach to teaching ergonomics and other preventive
measures may provide a framework for educating DHs. The use of reflection and selfassessment strategies for preventing MSDs may contribute to establishing ergonomic
habits and self-care strategies, thus decreasing the dental hygiene student’s risk for
developing MSDs.
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Methodology
Research Method or Design
This study used a quasi-experimental design with mixed methods. A quasiexperimental design determines a cause-and-effect relationship between an independent
and dependent variable (Thomas, 2020). The study showed that an educational
intervention along with reflection and photo assessment improved the students’ perceived
knowledge and value of ergonomics.
Students participated in this educational module as part of their required course
work that included a presentation and assignments. The PI in collaboration with an OT
designed the presentation using PPT as well as two self-assessment assignments where
students used a photograph taken of themselves while practicing clinical techniques to
self-assess their ergonomics using a CADEP tool. The PI collaborated with an OT to
provide feedback to the students on these same photographs using the CADEP tool. The
PI administered the pretest and posttest. Pretest and posttest surveys included open-ended
questions that provided data on the students’ perceived knowledge, use, and value of
ergonomics. Additional data were collected from the students’ and PI’s CADEP scores.
Procedures
Human Subjects’ Protection/Informed Consent
Eastern Washington University’s (EWU) Committee for Protection of Human
Subjects (CPHS), the Institutional Review Board (IRB) approved the study. Informed
consent was obtained for all the participants. Minimal risk was anticipated for
participation in this research study. Any unforeseen circumstances were outlined in the
consent. Ergonomics and participation in an Ergonomics Module and accompanying
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assignments, including reviewing the PPT module and submitting two photographs
demonstrating current ergonomic self-assessments using the CADEP, were required for
the course. The module participation was graded as part of the course participation grade,
and the completion of the two photograph self-assessments using the CADEP was
entered in the grade book as complete or incomplete and did not apply to their final
course grade. The PI developed the required educational module to meet course-learning
objectives on ergonomics. Additionally, the PI provided all students with beneficial
feedback in collaboration with an OT as part of the educational module. The pretest
survey link was e-mailed to each student and posted in CANVAS, the EWU Learning
Management System, along with consent for the proposed study. The PI only gained
consent for using the students’ self-assessment CADEP scores and pre and posttest scores
for gathering study data. Consent to use these scores had no impact on course grades.
After consent was given, participants were instructed to complete the 13-question pretest
on SurveyMonkey.
All data were saved on the PI’s password-protected computer and remained
confidential, with no names being mentioned in reporting the results; only the PI knew
the answers the students provided. The PI informed the students of what was expected of
them to contribute to the research (Hasson et al., 2000). All survey answers remained
anonymous to the PI by setting SurveyMonkey to anonymous responses. Data was
collected and stored on a password-protected computer only accessible by the PI.
Sample
Ergonomics are important for many professions as noted in the previous literature
review. There is a wide spectrum of occupations where people suffer from MSK injury
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due to their profession. Dental and allied dental professionals could benefit as a sample
population for this intervention. This study population was chosen because DHs rank at
the top for MSDs, and the PI had access to a dental hygiene student population.
For pragmatic purposes, EWU was the site of this study. This institution has a
dental hygiene program and an on-site dental hygiene clinic where hands-on learning
opportunities are offered to EWU dental hygiene students (Eastern Washington
University, 2020). Dental hygiene students at EWU were a suitable population for this
research because ergonomics is part of the course learning objectives, and these students
were currently performing clinical tasks in learning to become practicing dental
hygienists.
The planned sample for this study was (N = 37); however, due to academic
attrition only (N = 35) dental hygiene students at EWU enrolled in the Spring 2021
DNHY 350S. Clinic I course, which achieved statistical power. The first-year dental
hygiene students enrolled in a clinical course were recruited for this study because the
feedback and observations are based on a clinical experience. Inclusion criteria included
current junior dental hygiene students enrolled in DNHY 350S. Clinic I course with the
ability to complete the Ergonomics Module and accompanying assignments and pre and
post surveys and be observed while participating in clinical learning experiences.
Exclusion criteria included inability to participate in the Ergonomics Module and
accompanying assignments and pre and post surveys and be observed while participating
in clinical learning experiences throughout the study. Students in the DNHY 350S
clinical course met the inclusion criteria because they were able to answer both the
pretest and post-test surveys, be observed as they were practicing in a clinical setting and
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were required to participate in the Ergonomics Module and submit a self-assessment of
two photos using the CADEP as part of their clinical course grade. Although, all students
in the course were required to participate in the Ergonomics Module as part of the course
grade; students who chose not to have their photo self-assessment CADEP scores, PI
CADEP scores, nor pre and post-test scores used as study data were excluded from the
study.
While this study results cannot be generalized, dental hygiene students’
curriculum across the United States is similar due to national accreditation standards
(CODA, 2020). Dental hygiene students were taught similar clinical techniques that lend
themselves to musculoskeletal pain if not done with proper ergonomics making them an
appropriate sample source.
The PI posted a voice-over PowerPoint (PPT) (Appendix G) presentation in the
CANVAS course to explain this study, gained consent, and enrolled participants. A $10
Starbucks Card was given to each student who enrolled and completed the pretest and
posttest and submitted all Ergonomics Module assignments.
Variables
The independent variable was the educational intervention with ergonomic
information. The dependent variable was the students’ perceived knowledge on
ergonomics, observable improvement in the students’ ergonomics, and the students’
value of ergonomics based upon open-ended questions in the posttest.
Instruments
Quantitative data were collected using a pretest and posttest questionnaire (see
Appendix B and C). Qualitative data were gathered from open-ended questions on
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perceived knowledge, student reflection on their ergonomics practice, as well as their
level of agreement including ergonomics and the educational module as a teaching
method in the curriculum.
A CADEP tool (see Appendix E) was used by the PI and the OT to assess the
students’ MSK systems and use of ergonomics in their photos assigned and submitted to
CANVAS. The course director took photos and e-mailed students a pre and post photo in
the second and sixth week of the study. Students evaluated their ergonomics from both
photos and used the CADEP assessment to self-assess their ergonomics during week two
and week six of this study. The CADEP tool includes 14 items to consider the theory of
dental ergonomics. The 14 items were scored as appropriate, partially appropriate, or
inappropriate. Students submitted their CADEP scores via the CANVAS Submit
Assignment tool. The PI in collaboration with an OT reviewed each student’s photo to
identify deviations in the MSK system and made suggestions for correct ergonomics
using the CADEP assessment tool. The CADEP was scored by adding all items with the
final score, expressing the percentage with the proper posture with a score range of 0%–
100%. Once all scoring was completed, the PI provided feedback on the photos to the
students and input the students’ and PI’s CADEP scores into an Excel sheet. At the end
of the study in week six, these same procedures for assessing photos were followed, and
the students were asked to complete the posttest.
Equipment
The equipment used to complete this study was a laptop or iPad, SurveyMonkey,
and voice-over PPT Slides. The electronic CADEP assessment was utilized by students
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and the PI to assess student photos. The ergonomic module was hosted on CANVAS and
LMS system.
Steps to Implementation
The PI recognized the value of having faculty feedback; however, due to the
COVID-19 pandemic, the PI could not participate in face-to-face activities. The PI
appointed a licensed OT (RA1) and the DNHY 350S. Clinic I course director and firstyear lead (RA2) to serve as research assistants. Furthermore, the PI noted that although
the Ergonomics Module is part of the DNHY 350S. Clinic I course, the placement within
the term relied on IRB approval. See Appendix F for an example from the DNHY 350S.
Clinic I syllabus.
Week 1. After receiving IRB approval, the first-year dental hygiene students
listened to a voice-over PPT introduction to the study via their DNHY 350S. CANVAS
course to enroll in the course. Subsequent to watching the introduction PPT, the pretest
survey link was e-mailed to each student’s Eagles Mail (e-mail) and posted in CANVAS.
Students were being asked to create an identification (ID) item using the first two letters
of their birth month and the last four digits of their phone number via the survey links
provided by SurveyMonkey.
The students participated in an educational module hosted on CANVAS as part of
the course requirements of DNHY 350S. Clinic I. Those who wished to participate in this
study were asked to complete a pretest with informed consent (see Appendix A)
distributed by way of SurveyMonkey via the students’ e-mail addresses. Additionally, the
pretest SurveyMonkey link was posted in the DNHY 350S. CANVAS course as a course
announcement. Student consent to participate in this study was implied when they
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accessed the survey and responded to survey items. A second e-mail reminder was sent to
encourage participation.
The module is required as part of the dental hygiene curriculum, but the
survey/research was optional and did not impact the students’ grades. After the module,
the students were encouraged to use the knowledge gained to practice ergonomics and
use the provided ergonomics toolkit. Demographic and quantitative data to determine the
students’ perceived knowledge of ergonomics was collected from the pretest using
SurveyMonkey #1 by clicking the link in the CANVAS course or student e-mail.
Investopedia staff (2019) states, “Demographic data refers to socio-economic information
expressed statistically, also including employment, education, income, marriage rates,
birth, and death rates and more factors” (para. 1). This proposed study used age,
ethnicity, and gender for the demographic data.
Recognizing the importance of data related to clinical performance, a photo was
taken anonymously of each student’s ergonomics while performing laboratory procedures
by the RA2 and was sent to the students via e-mail for them to submit through CANVAS.
In the course syllabus, the students were informed that two photographs were taken for
them to self-assess as part of their clinical course; however, the students did not know
when the RA2 would take the photographs. Impromptu photographs assured that the
students did not change their position or posture but rather demonstrated their ergonomic
practices at the time of the photograph. The RA2 kept an Excel sheet matching student
names to their chosen ID for purposes of sharing the ergonomic photos with the PI for
scoring by the PI and RA1 with the CADEP tool. The RA2 sent the photo the unique
identifier to the PI. The PI in collaboration with the RA1 scored the photos using the
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CADEP tool. The first observation of their photograph was made by the students using
the CADEP assessment tool. Both student self-assessments were for learning and
reflective practice in the second and sixth weeks and submitted via the CANVAS
Learning Management System Assignment Submission area as part of their clinical
course grade. The RA2 assisted the PI in sharing the feedback via the CADEP and
qualitative comments by the PI and RA1. The PI and RA1 calibrated using the CADEP
prior to providing feedback. This feedback provided guidance to the student and the PI
and adds qualitative data to the study (see Figure 6).
Week 2. Subsequently, based upon the course learning objectives, the PI in
collaboration with an OT developed an ergonomic presentation in a voice-over PPT
format. The EWU Clinic Lead and RA2 posted the ergonomic voice-over PPT in the
DNHY 350S. Clinic I CANVAS course as part of the Ergonomics Module. The
ergonomics presentation included ergonomic principles utilizing an OT’s techniques that
addressed sitting, standing, and hand motion. The PI covered ergonomics and strategies,
including standing versus sitting during treatment, doing exercises in between patients,
and the effects of prolonged sitting versus standing on the MSK system in addition to
their current use and value of ergonomics. A YouTube video called Sit to Stand
Strengthening Exercise by Dave Reddy educated students about the importance of sitting
versus standing. Upon completion of the educational module, the dental hygiene students
had access to an ergonomics toolkit. This ergonomics toolkit was designed by the PI and
digitally hosted within the ergonomic module. This toolkit used tips and tools to promote
ergonomics, including tips for hand health including a recipe to create exercise hand
putty, strengthening hand exercises with exercise putty, a sit to stand video, and
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stretching techniques (see Appendix D), and it was available from week two through five
of the study. This provided an opportunity for the students to review the online
ergonomics toolkit and practice their ergonomics (see Figure 6).
Week 3–5. Students were given feedback from their PI and RA2 ergonomic photo
assessments using the CADEP to practice ergonomics during their clinical patient care
and laboratory sessions. Additionally, they had access to the ergonomics toolkit in the
Ergonomics Module. During week five, the RA2 took a second unannounced photograph
showing the students’ ergonomics practice. The assessments by the students, PI, and RA1
were completed in the same manner as week two (see Figure 6).
Week 6. In week six, the final week of the study, the PI administered a posttest
via a posttest SurveyMonkey link sent to each student’s e-mail and posted as an
announcement in the DNHY 350S. CANVAS course. The posttest included items on
students’ perceived knowledge, use, and value of ergonomics, as well as open-ended
questions to elicit reflection. A reminder e-mail was sent at the end of this week to
remind students to complete the posttest. At end of the study, students were given
feedback on before and after photos through CANVAS (see Figure 6). All participants
had the opportunity to receive a $10 Starbucks card after they complete all pretests and
posttests.
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Figure 6.
Implementation Plan
Week 1

Pretest e-mailed and posted in CANVAS and a reminder e-mail was
sent prior to the closing of the pretest; consent posted in CANVAS by
the PI; first photo taken by RA2 would be self-assessed by students
using CADEP and submitted to CANVAS; RA2 sent PI the photos
with ID, and the PI/OT would score using CADEP.

Week 2

Educational module opened with the educational PPT and toolkit.

Week 3

Students had access to the ergonomics tool kit in CANVAS, as well
as feedback from PI and RA1 using CADEP.

Week 4

Students had access to the ergonomics tool kit in CANVAS, as well
as feedback from PI and RA1 using CADEP.

Week 5

Students had access to the ergonomics tool kit in CANVAS, as well
as feedback from PI and RA1 using CADEP; end of week, RA2 takes
second photo.

Week 6

Posttest was administered; qualitative questions related to initial
CADEP scores as well as prompts for reflection were included. The
second photo was scored with CADEP by the students and submitted;
the PI in collaboration with an RA1 used CADEP to assess photos
and provide feedback to students.

Note. Windy Rothmund & LaShonna Knight, April 4, 2021.
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Summary
Dental hygiene students at EWU were a suitable population to use for this
research because these students were currently performing clinical tasks in learning to
become practicing DHs. The EWU first-year dental hygiene students were recruited
because the early exposure to ergonomics may help prevent injury to the MSK system. A
mixed-methods approach determined if an educational module along with pretest and
posttest scores, and evaluating students’ photos and reflection affected the students’
perceived knowledge, use, and value of ergonomics.
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Results
Description of Sample
This study used a quasi-experimental design with mixed methods that showed an
educational intervention along with reflection and photo assessment improved the
students’ perceived knowledge and value of ergonomics. The researcher and RA enrolled
the dental hygiene students (N=35) in the DNHY 350S. Clinic I course at EWU as
participants in this intervention. All 37 students were recruited, and 95% (N=35)
participated. One hundred percent of participants were administered and completed the
pretest and posttest; all of the intervention participants completed both tests.
Demographic data was gathered to have a sample from the dental hygiene
population that was affected by MSDs. The EWU participants reported gender as 86.49%
(n=32) female and 13.51% (n=5) male. In the demographic category for age, 27.78%
were 20 years old and under; the majority of students (> 60%) were 21–24 years old;
2.78% were 25–29 years old; and 8.33% were 30–34 years old. The ethnicity category
reported 56.76% (n=21) White or Caucasian; 0% (n=0) Black or African Americans,
29.73% (n=11) Hispanic or Latino, 10.81% (n=4) Asian or Asian American, 2.70%
(n=1) American Indian or Alaska Native, and no (n=0) Native Hawaiian or other Pacific
Islander participants (see Table 3).

EVALUATING ERGONOMICS
Table 3
Demographic Characteristics of Participants for Pretest and Posttest
Demographic Characteristics ......................................................... %................................ n
Race
White or Caucasian ...................................................... 56.76%.............................. 21
Black or African American ............................................ 0.00%................................ 0
Hispanic or Latino........................................................ 29.73%.............................. 11
Asian or Asian American ............................................. 10.81%................................ 4
American Indian or Alaska Native ................................ 2.70%................................ 1
Native Hawaiian or other Pacific Islander ..................... 0.00% ................................ 0
Age
20 and under................................................................. 27.78%.............................. 10
21–24 ........................................................................... 61.11%................................22
25–29 ............................................................................. 1.39%..................................1
30–34.............................................................................. 8.33%..................................3
35–39.............................................................................. 0.00%..................................0
40–44.............................................................................. 0.00%..................................0
45–50 ............................................................................. 1.39%..................................1
Identity
Male ............................................................................. 13.51%................................ 5
Female.......................................................................... 86.49% .............................. 32
The results of the 35 SurveyMonkey questionnaires were analyzed. The difference
between surveys before and after the educational intervention was statistically analyzed
by the Wilcoxon signed-rank test. There was statistically a significant change
demonstrated in the improvement of the dental students’ ergonomics (p=0.000). From
LaShonna Knight, April 4, 2021.
Statistical Analysis
Data were collected from pretests and posttests using the SurveyMonkey
analyzer. Both the pretest and posttest used the Wilcoxon sign-rank analyzer to compare
the results. Based on the data collected, an educational intervention on preventing MSK
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injury does increase the student’s perceived knowledge on ergonomics (p=0.000). When
the intervention participants were asked, “Am I aware of my posture while performing
assessments?” The pretest results showed 5.41% (n=2) strongly agreed, 70.27% (n=26)
agreed, 24.32% (n=9) were neutral (see Figure 7).
Figure 7
Pretest Analyses Question 5. Am I aware of my posture while performing assessments?

Note. There were 5.41% who strongly agreed, 70.27% agreed, 24.32% were neutral. In
comparison to the posttest 14.29% (n=5) strongly agreed, 54.29% (n=19) agreed, and
29.73% (n=11) were neutral (see Figure 8). These results showed an increase in the
student’s knowledge after completing the program (p=0.000). From LaShonna Knight,
April 4, 2021, created in SurveyMonkey, www.surveymonkey.com.
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Figure 8
Posttest Analyses Question 2. Am I aware of my posture while performing assessments?

Note. There were 14.29% who strongly agreed, 54.29% agreed, and 31.43% were neutral.
From LaShonna Knight, April 4, 2021, created in SurveyMonkey,
www.surveymonkey.com.
The second research question this study addressed was, “Does an educational
intervention on preventing a MSK injury enhance the student’s ergonomics?” The
intervention participants were asked, “Do you exercise your hands after practicing dental
hygiene in clinic?” The pretest results showed 0% (n=0) strongly agreed, 5.41% (n=2)
agreed, 29.73% (n=11) were neutral, 54.05% (n=20) disagreed, 10.81% (n=4) strongly
disagreed (see Figure 9).
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Figure 9
Pretest Analyses Question 11. I exercise my hand after practicing dental hygiene in
clinic.

Note. There was 0% who strongly agreed, 5.41% agreed, 29.73% were neutral, 54.05%
disagreed, and 10.81% strongly disagreed. From LaShonna Knight, April 4, 2021, created
in SurveyMonkey, www.surveymonkey.com.
In comparison to the posttest, the results showed 8.57% (n=3) strongly agreed,
5.71% (n=2) agreed, 28.57% (n=10) were neutral, 54.29% (n=19) disagreed, and 2.86%
(n=1) strongly disagreed (See Figure 10). The data shows the intervention participant’s
ergonomics were enhanced.
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Figure 10
Posttest Analyses Question 8: I exercise my hand after practicing dental hygiene in
clinic.

Note: There were 8.57% who strongly agreed, 5.71% agreed, 28.57% were neutral,
54.29% disagreed, and 2.86% strongly disagreed. From LaShonna Knight, April 4, 2021,
created in SurveyMonkey, www.surveymonkey.com.
The last research question that was answered in this study was, “Do students
value ergonomics after implementation of an educational intervention on preventing
MSK injury?” The posttest showed 100% (N=35) of the participants agreed that
ergonomics is important after the implementation of this educational intervention (see
Table 4 for a sample of student comments).
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Table 4
Posttest Analysis Question 10. I feel ergonomics are important for dental hygienists.
Student Responses
“Yes, so that we can have a longer career and less pain in the future.”
“Yes, because we need to have a healthy body to have longevity in this career. I want to
do this as long as I can so I want to be better at stretching to have a better chance at a
healthy body.”
“Yes, because dental hygienists sit all day seeing patients looking down in their mouths
and using their hands in very specific and not usual ways; all of which are extremely
taxing on one’s body as is. If a dental hygienist has poor ergonomics, the strain from all
of those things can start causing negative effects and long-lasting damage to the body.”
Note. Feedback from Posttest question 10. From LaShonna Knight, April 4, 2021.
After conducting the data analysis, the pre and posttest statistics are more extreme
than the critical value; therefore, the null hypothesis is rejected (Ho). It was rejected (Ho)
because 15 < 25, and therefore the results were statistically significant. The p-value is (Z
score – 15.0; p value = 0.000). There is sufficient evidence to suggest that there is a
difference between the pre and posttest (see Figure 11).
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Figure 11
Pretest and Posttest Wilcoxon Signed-Rank Analysis

Note. P-values based on Wilcoxon signed-rank test. Statistical significance set at *p <
0.05. **Cannot compute p-value with ties; cannot compute confidence interval with ties.
**Cannot compute exact p-value with zeros; cannot compute exact confidence interval
with zeros (p = 0.000). From David Line and LaShonna Knight, created in Excel, April
14, 2021.
CADEP Tool Measuring Participants Ergonomic Photos
The CADEP scores were analyzed using the paired t-test. The paired t-test was
performed to determine if the intervention was effective. The mean change in dependent
variable (m=28.229, SD =15.532, n= 35) was significantly greater than zero, t(34) = 10.752, two-tail p = 0.000, providing evidence that the intervention is effective in
producing change in ergonomics. A 95% C.I. about mean (change) is (22.893,33564) (see
Figure 12).
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Figure 12
CADEP Tool Scores 1 and 2

Note. The first dependent variable (CADEP1) and the second dependent variable
(CADEP2) were found to be positively correlated using the paired t-test, r(34) = .083,
p<.05 indicating a weak correlation (see Figure 13). From David Line & LaShonna
Knight, created in Excel on April 14, 2021.
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Figure 13
Paired t-test

Note. Figure 14 shows the distribution of how the range worked for the CADEP score.
The probability between the two groups is random error, which is 0.000%. Random error
is at the acceptable level of p<.05; the probability of random error is low; therefore, my
findings are significant (see Figure 14). From David Line & LaShonna Knight, created in
Excel on April 14, 2021.
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Figure 14
CADEP Distribution

Note. This figure shows the distribution of how the range worked for the CADEP scores
of the pre and posttest photos. The probability between the two groups is random error,
which is 0.000%. From David Line & LaShonna Knight, created in Excel on April 14,
2021.
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Table 5
Overall Data Pretest and Posttest Questions Statistical Analysis
Survey Item

Respondents
Showing
Difference

Statistical
Power

Wilcoxon
Statistics

p-value

Effect Size

1. My overall health is
important to me.

7

R

P <.05

0.000

-

4

R

P <.05

0.000

2

R

P <.05

0.000

9

R

P <.05

0.000

16

R

P <.05

0.000

7

R

P <.05

0.000

16

R

P <.05

0.000

-

0

R

P <.05

0.000

-

2. I am aware of my
posture while
performing
assessments &
debridement.
3. My posture is
important to me.
4. These parts of my
MSK system hurt
when I practice
dental hygiene.

-

-

5. I feel I am healthy.
6. I eat a balanced diet
that includes
protein, vegetables,
carbohydrates, &
limit sugars.
7. I exercise my hand
after practicing
dental hygiene in
clinic.
8. I always sit while
performing
assessments and
debridement.

-

Note. P-values based on Wilcoxon signed-rank test. The p-value, with the “0” in the
responses, the calculations became unstable because the order can change in the
calculations. In Wilcox.test, default (before, after, paired = TRUE): cannot compute exact
p-value with ties. In Wilcox.test.defaults (before, after, paired = TRUE): cannot compute
exact p-value with zeros. From LaShonna Knight, created on April 4, 2021.
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Thematic Analysis
The pretest and posttest qualitative questions allowed students to provide direct
feedback for this study. McCombes (2020) states, “Open-ended questions are best for
qualitative research. This type of question has no predetermined answer to choose from.
Instead, the respondent answers in their own words” (para. 23). Both the pretest and
posttest provided qualitative data that was helpful to interpret the results of the actual
intervention. The data collected included three qualitative questions in the posttest after
the intervention was completed. These questions asked participants how they felt about
more education on ergonomics, how soon the participants would use ergonomics, and a
reflection on the changes the participants would make to use better ergonomic principles.
Thematic Analysis of Reflection
When trying to find out information about how people think, what they know,
value, or have experienced, researchers can use thematic analysis such as surveys,
interviews, or social media (Caulfield, 2020). When participants were asked what
changes, they would like to see made involving ergonomics, nine (n=9) participants
mentioned they would like to have more programs like this one included in the
curriculum. Nine (n=9) participants directly mentioned more stand-up dentistry, more
stretching techniques, and hand exercises. Five (n=5) participants discussed a focus on
neck and back posture ergonomic techniques. When participants were asked what they
would start using right away, seven (n=7) mentioned stretches for the hands. Twelve
(n=12) discussed including more stretching techniques in their routine. Eight (n=8)
discussed using the correct posture while practicing dental hygiene. One (n = 1)
participant directly mentioned, “awareness is key to having and using good ergonomics.
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Learning the proper seating positions helps with this immensely.” One (n = 1) participant
mentioned they did not feel they got new information. Finally, when asked while
reflecting on ergonomics what changes would you make 19 (n = 19) participants
mentioned sitting up straight and using the proper angulation. Six (n = 6) discussed
making sure to occupy the entire seat. Four (n = 4) participants are going to take breaks
to include stretching in their routine. Three (n = 3) participants want to change the
position of the patient chair to use proper ergonomics. One (n = 1) discussed making sure
both feet are on the floor. Two (n = 2) did not answer this question. Of the three
questions, more than 50% of the participant’s responses were 100% positive toward this
ergonomic intervention. Table 6 provides examples of participant’s feedback to the openended questions in the posttest.
The results revealed that adding an ergonomic intervention made participants
more aware of ergonomics. The intervention included a toolkit with educational
techniques, exercises, and videos to help guide the participants into practicing proper
ergonomics while practicing dental hygiene for six weeks. This intervention also included
two photos taken, a CADEP assessment tool, and feedback from the PI, and OT. Based
on this intervention results show this study had a positive impact on the participants’
overall ergonomic principles. The qualitative analysis of the participants’ confidence
before and after gives a strong indication of the importance of this type of educational
intervention and training. The qualitative data also shows that the value and the
knowledge of the participants after the intervention were positive. The thematic analysis
was based on the set of qualitative data from survey responses (Caulfield, 2020). These
findings are discussed in the next chapter (see Table 6).
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Table 6
Thematic Analysis: Student Comments Involving More Education on Ergonomics, How
Soon Participants Will Use Ergonomics, and Reflecting on Changes They Will Make.
What changes, if any, would
you like to see made involving
the dental curriculum? Explain.

What do you feel you can start
using right away when
practicing dental hygiene?
Explain.

After reflecting on your
ergonomics what changes
would you make, if any, and
why? Explain.

“Having these photos taken of us
reflect has been very helpful.
Perhaps making this a part of the
curriculum for all undergrads.”

“The stretches for my hands were
provided to us because I never
really stretch my hands unless I
feel pain.”

“Sitting up straighter and keeping
my legs at a 90-degree angle.”

“Maybe helping taller people find
better ways to sit ergonomically.
I’m tall and struggle with chair
and height position.”

“Stretching more often and
remembering my angles to
alleviate pain in my neck and
back.”

“Focusing on my neck more. I
forgot about it or look over my
loupes.”

“I think we could be taught
stretches to do before and after
clinic and create a habit for it for
new students. If we start students
out by everyone by needing to
stretch; it will become a healthy
and natural habit.”

“Practice standing up during
some of my appointments or
labs.”

“My neck angulation because
that is where I get most pain.”

“I think in pre-clinic students
should be taught great stretches to
do before DHTs, in between
DHTs, and at the end of the day.”

“I have already started
implementing hand stretches
every day now and want to move
into wrist, back, and neck
stretches, using the toolkits we
were given.”

“I tend to tilt to one side my
spine tilts in weird directions for
a long amount of time. I think
this is why I have back pain. I
want to change this first out of
everything.”

“Implementation of ergonomics
since first semester when
practicing with partners?”

“They seem like easy and rather
quick stretches.”

“I hope to notice immediately
after realizing my posture has
reverted back to bad posture.”

Note. Feedback from Qualitative Posttest Questions 11, 12, and 13. From LaShonna
Knight, created on April 4, 2021.
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Discussion
Summary of Major Findings
This study demonstrated that using a virtual ergonomic module is an effective and
convenient method for teaching ergonomics using interprofessional collaboration. The
implementation with the use of photos and a digital platform provided an efficient way to
work collaboratively and provide critical feedback on ergonomics from the PI and OT,
especially during these times of Covid-19. Although students had basic ergonomics
training, the results of this study provided statistical significance to support an
educational intervention. This included pre and post photos taken, collaboration between
a dental professional and an OT, and an assessment tool used to improve each dental
hygiene student’s ergonomics while practicing dental hygiene. After completing the
educational intervention and learning about different ergonomic strategies, students
practiced ergonomic techniques before, after, and during clinic, and used pre and post
photos with a CADEP assessment tool to promote reflective practice. The use of photos
uploaded digitally for self-assessment and feedback instead of personal observation was
less time intensive for the PI, RA1, and RA2. There was no traveling back-and-forth time
between the students and PI, RA1 and RA2, nothing to be mailed, and little written
communication other than through e-mails that allowed for instant feedback. The PI and
OT were able to use inter-rater reliability and calibrate virtually. These digital methods
maintained a high inter-rater reliability within the PI and OT for the IPE feedback and
CADEP scoring. By comparing their confidence levels before the intervention and after
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clinical practice with the CADEP assessment tool, it was evident this type of program
was needed to help correct the students’ ergonomics.
These questions discussed the students’ posture; areas of the MSK system that
were affected the most while practicing dental hygiene, hand ergonomic exercises, and
sitting or standing techniques. Students were also asked about their demographics and
two open-ended questions to evaluate the value of ergonomics in more depth. This
chapter presents the summary and conclusion derived in the conduct of the study, which
is to show evidence an educational intervention, along with reflection and photo
assessment, improves the students’ perceived knowledge and value of ergonomics. It also
provides recommendations that can be pursued by the clinical teachers.
Discussion
Research shows more than 50% of dental professionals are affected by
musculoskeletal pain. There has not been sufficient emphasis placed on applicable
clinical ergonomics instruction (Phebus, 2015). This study indicated the use of a CADEP
assessment tool, educational intervention, and feedback from an interprofessional
collaboration between a dental professional and OT could positively influence the
students’ knowledge, enhance the students’ ergonomics, and ergonomics instruction. The
indicators tested showed a significant difference. These are dental student groups (Z =
15.0). The p values of the results were less than 0.05. This result implies that the
intervention could trigger changes in the posture. The number of positive ranks for each
of the indicators lends credence to the significant difference as shown by the Z value.
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Research Question 1 Did an educational intervention on preventing musculoskeletal
injury increase student’s perceived knowledge on ergonomics?
The intervention participants showed a significant statistical change when asked if
they were aware of their posture while performing assessments. More than half (n=27) of
the students agreed or strongly agreed in the pretest with the statement “Am I aware of
my posture while performing assessments”, and (n=9) were neutral. There was an
increase of three (n=3) more students who strongly agreed on the posttest. Literature
agrees an educational injury prevention programme enhances knowledge and awareness
of MSK injuries (Parkkari et al., 2011; Ng et al., 2016; Furlow, 2002). The significance
of increasing the students’ perceived knowledge of ergonomics is important to prevent
MSK injuries. Dental hygienists report high rates for MSK symptoms of neck and
shoulder pain as early as clinical practices (Morse, et al., 2010). This intervention
revealed similar results with neck and back injury being the areas of the MSK system that
affected participants the most while practicing dental hygiene. Based on the statistics,
over half of the students became more knowledgeable about ergonomics when they began
to notice pain in their neck and back. These findings indicate that there are similar results
from previous research (Ng, et al., 2016).
There was a positive change in current knowledge from the students listening to
the educational intervention and utilizing the assessment tool, showing that the students
became more aware of their MSK system. The change was not as significant; however,
research shows that some instruction on proper posture, the correct way to hold the
instrument, and patient positioning exists, just not with a great emphasis (Phebus, 2015).
The ergonomics educational intervention educated students about the importance of
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preventing injury and ergonomic techniques. The ergonomics education the students
learned during the educational intervention made students more aware of their posture
and the areas affected by pain. This demonstrates that the need for an ergonomic
education program is important to the dental curriculum.
A best practice would be for ergonomics to be available at the beginning of the
curriculum so the clinician can put it into practice to prevent future injury. The teacher
needs to be knowledgeable of the principles of ergonomics to be able to guide the
students. Based on the posttest results, a higher percentage was expected in the increase
of the student’s knowledge of ergonomics.
Research shows an educational intervention for dental providers provides the best
working posture and equipment to prevent injury, and this can be done through an
ergonomics course (Gupta et al., Pejcić et al., 2016; Pîrvu et al., 2014). Although students
showed they were aware of their posture, there was an increase in the additional
educational intervention and use of the assessment tool. This study showed that an
interprofessional collaboration between dental hygiene students and an OT was a success;
therefore, one may infer this for dentistry in general. The CADEP assessment tool and
educational intervention guided students through the proper ergonomics techniques,
which helped students become more conscious of their working posture. The CADEP
assessment tool was a successful and reliable tool for evaluating dental students’
compliance for proper ergonomics (Garcia et al., 2018). Hopefully, this educational
intervention and CADEP tool is included in the dental hygiene clinical curriculum.
Literature showed ergonomics plays a major role in making work environments safer for
different industries that demand a great deal of physical exertion Elkhuizen, 2018;
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Parkkari et al., 2011; Furlow, 2002; Ng et al., 2016). A collaborative course between
dental professionals and an OT should be at the beginning of the clinical course sequence
in a dental hygiene program. This would allow all students to practice effective
ergonomics as they develop their clinical skills. Use of a validated assessment tool such
as the CADEP, an evidence-based IPE educational intervention, and collaboration for
feedback may provide all allied dental and dental students with the best practices for the
future. Thus, an interprofessional course may help the dental profession create a safe
working environment and prevent MSK injuries leading to longevity for clinicians.
Research Question 2: Did an educational intervention on preventing musculoskeletal
injury enhance the student’s ergonomics?
When asked about an educational intervention to enhance a student’s ergonomics,
students showed a significant increase (p-value 0.000). The pretest revealed that (n=0)
strongly agreed, and (n=2) agreed, while the posttest that showed an (n=3) strongly
agreed, and (n=2) agreed, which shows an enhancement of (n=0) to (n=3) in student’s
ergonomics when asked, “If they exercised their hands after practicing dental hygiene in
clinic?” Collins, Wolf, Bell, and Evanoff (2004), conducted an intervention trial of a
“best practices” musculoskeletal injury prevention program designed to safely lift
physically dependent nursing home residents. This intervention had a significant
reduction in injuries. In comparison to this study, a CADEP tool was used to help guide
the student’s posture to prevent injury. The paired t-test showed this intervention to be
effective. The mean change in the dependent variable (m=28.229, SD=15.532, n=35) was
significantly greater than zero, t(34)=-10.752, two-tail p = 0.000, providing evidence that
the intervention is effective in producing change in ergonomics. These are significant
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findings. Based on these statistics, in theory, ergonomics would have a positive change
for those suffering from MSD. Furthermore, this suggests ergonomics is important in the
everyday life for all dental professionals to maintain a healthy lifestyle. A larger sample
of dental professionals needs to be observed for future research. It was assumed that
some students were going to be suffering from MSK problems based on current research,
and that was proven true.
Through the educational intervention, CADEP assessment tool, and IPE feedback,
students were able to enhance ergonomics, and include ergonomic techniques in clinic.
Research shows dental and dental hygiene students may actually benefit from instructions
for finger exercises at the earliest stages of clinical training. The principles of
biomechanical and ergonomics in the dental and dental hygiene curriculum will raise
awareness of ergonomics to dental professionals and help include these principles into
daily practice (Dong, Barr, and Rempel, 2005). Including IPE feedback and an
educational intervention early in the curriculum may reduce MSK injuries, and increase
best ergonomic practices in clinic, and help dental and dental hygiene students to have a
healthy and long career (See Table 7).
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Table 7
Posttest Analysis Question 14. IPE Feedback Responses to the Question Based on
Knowledge Gained, What would you Change?
Student Responses
“Based on the knowledge I gained, I would definitely work on my back and neck
posture.”
“Developing good ergonomics is important since now, it is important to be aware.”
“Keep my back posture straight and I will keep stretching after.”
“I would change the way my legs are angled and use the entire seat of the chair. I also
want to start doing stretches and/or exercises before and after practicing dental hygiene.”
Note. From LaShonna Knight, April 4, 2021
Research Question 3: Did students value ergonomics after the implementation of an
educational intervention on preventing musculoskeletal injury?
Finally, when students were asked if they value ergonomics, both the pre and
posttest showed 100% (N=35) of the students agreed that ergonomics is important to
them and that it is needed earlier in the clinical dental hygiene program to prevent injury
and for the longevity of the career. Although ergonomics is at a minimum level in the
dental and dental hygiene curriculum, there is not a set curriculum to prevent injury for
new graduates (Beach and Debiase, 1998). The value of ergonomics was solely based
upon reflection/blogging. Also, when students were asked if they perform stretches
before, during, and after clinic, the pretest determined yes, did (n=16), and no, did not
(n=21) practice stretching techniques before this educational intervention. While the
posttest determined yes, did (n=22) and no, did not (n=13) practice stretching techniques
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after this educational intervention. There was a positive change in the students’
ergonomics from the students listening to and practicing the educational intervention.
More valuable data were found from the students’ feedback on these questions. When
students were asked, based on the knowledge gained, what they would change, and why,
30 (n=30) the students provided positive feedback on the changes they would make, two
(n=2) would not change anything, and three (n=3) did not provide any feedback.
Feedback from open-ended questions allowed the students to express their experience
with this intervention. Furthermore, the qualitative questions gave the students a chance
to reflect on their experiences with the educational intervention.
One way to provide information and provide opportunities for personal reflection
would be the implementation of a blog. Wetmore et al., (2010) stated, “By definition, a
blog (a portmanteau of “web” and “log”) is “an online, chronological collection of
personal commentary and links.” A blog or blogging provides the opportunity to express
ideas to a wider audience immediately. This is especially true because audiences of peers
are those with similar experiences, and the blog digital platform provides instant
feedback. Blogs also can create change. Change can be created through blogging because
it exposes peers to personable information through visual, auditory, and kinesthetic
learning. Blogging helps both the blogger, and the readers connect, and the blogger may
gain their support. A blog could provide information for students and colleagues to
discuss the problems they are experiencing in their musculoskeletal system. Furthermore,
a blog provides an opportunity for the clinician to reflect on how ergonomics impacts
their lives, in particular their musculoskeletal system.
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This study’s results suggest that research on the ergonomics of clinicians who
have been in the profession for several years would be beneficial. Ergonomics have the
potential to save the employer, clinician, teacher, and the insurance company money;
thus, resulting in fewer days off from work, no temporary DHs being called into work (to
fill in), and no injury claims filed on health insurance. Overall, prevention is better than
treating musculoskeletal injuries. Valuable feedback was assumed based on the format of
these questions. No methodological problems were found in this study.
Limitations
Sample size, Covid-19, and not attending the actual school site in person were a
few limitations of this study. The unexpected Covid-19 pandemic limited the in-person
evaluation of each student. The DNHY 350S. Clinic I course enrolled 37 participants
(N=37) with only 35 participants (N=35) participating fully in the study, completing both
pretest and posttest. The size of this study did not allow for a control group. Although
these demographics were consistent with other dental hygiene programs, increasing the
sample size to provide more data from other dental professionals would have
strengthened the validity of the study. The length of the study may have also been a
limitation. Providing the clinician more time with the educational intervention and the
CADEP tool could have changed the feedback from the participants. It also would allow
them to really experience discomfort and see how effective ergonomics is in changing the
musculoskeletal system.
Also, in the beginning, students had a different idea of what ergonomics entailed
as reflected in the pre and posttest. Students did not understand that the extent of
ergonomics they currently practice is not the full spectrum of ergonomics and that there is
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much more to ergonomics. This supports the studies that determined dental hygiene
programs currently provide basic ergonomic education but not body mechanics or
preventive exercises (Mulimani et al., 2018; Ng et al., 2016; Beach et al., 1998). Taking
photos has its limitations if taken at the wrong angle. Working with the OT was limited
due to conflicting schedules. Some of the feedback from the OT was limited. Lastly, this
study was only limited to dental hygiene students and could have included dental
students.
Recommendations/Suggestions for Future Research
Furthermore, increasing the sample size and including all dental professionals and
the length of this study would provide more beneficial data. Video recording may have
been more effective because it could record the participants as they are moving—for
example, proper posture, sitting to standing, how they are reaching, wrist movement, and
if loupes are properly fitted causing them to lean forward, etc. Customized loupes may
allow the clinician to sit correctly, and reduce MSDs, and improve posture (Kornegay,
2019; Ludwig, McCombs et al., 2017). Students may be more aware of a picture being
taken compared to a video recorder, which a student may forget is in the clinic. Assessing
in person is the best way to perform an assessment because instant feedback can be
provided, and it takes less time. Adding this program to pre-clinic and then later in clinic
would also be beneficial in improving posture and decreasing injury to the MSK system.
Taking more than two photos is recommended. The photos taken were in lab (first
photo) and during a lab test (second photo). In addition to taking more photos, taking one
photo from each angle allows the teacher to evaluate all angles of the participant as they
work in clinic/workstations—this may have an impact on future studies. Also, providing
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students with the suggested ergonomics equipment such as bands and/or exercise putty
would assure all students had access to the full benefits of the intervention and toolkit. To
make ergonomics more profound for the dental community, the research must continue.
As mentioned before, blogging could help expose how widespread MSDs are and could
be tested as an intervention. Blog participation may also help individuals feel comfortable
sharing, openly, about how they suffer from MSDs on the job. Other ideas to support
education on MSDs are public service advertisements targeting populations susceptible to
MSDs and collaborative workshops or continuing education opportunities.
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Conclusion
As new clinicians are steadily graduating and working with limited ergonomic
education, MSD and MSK injuries are on the rise. The need for a complete ergonomics
program and/or course is urgent to prevent and decrease MSDs in the dental profession.
Although basic ergonomics is being taught, dental professionals are still developing
MSDs as early as dental school: Dental students had the highest percentage for poor
posture (Ng et al., 2016). In this study, participants became more aware of how they
move while practicing dental hygiene and how it affected their MSK system. This
intervention helped influence the way they used their posture while working. They also
valued the knowledge they gained through this intervention about ergonomics. It has
been found that waiting until injury occurs comes with many risks. Research shows
MSDs left untreated may lead to injuries. Injuries may lead to loss of work, loss of
wages, and there are approximately one-third early retirements in dentistry due to MSDs
(Pejcić et al., 2016; Gupta et al., 2014). Adding ergonomics in the beginning of the
curriculum would prepare future dental professionals for the pitfalls of their profession. It
is also cost effective as it cuts down on employee absenteeism and reduces claims on
workers’ compensation.
Collaborating with an OT was an important part of this intervention because they
know how to identify correct posture and assist in providing feedback to the participants.
This intervention needed an ergonomics expert to help evaluate the study; therefore,
interprofessional education is necessary for this type of intervention. Providing dental
hygiene students with knowledge of ergonomics, best practices, and techniques, as well
as regular self-assessment and reflection, has the potential to encourage reflective
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practices. The purpose of this study was to create a demand for a greater emphasis on the
ergonomics in the curriculum to be added to the oral health-care provider’s curriculum
worldwide. By doing so, there could be an increase in the longevity of dental professional
careers.
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Appendix A
Participation Consent Letter
Dear Dental Hygiene Students,
My name is LaShonna Knight, and I am currently pursuing my Master of Science
in Dental Hygiene at Eastern Washington University. I would like to invite you to
participate in a study titled “Evaluating an Ergonomic Intervention for Dental Hygiene
Students: An Educational Intervention.” I am currently a practicing dental hygienist who
lives in Chicago, Illinois. I am very passionate about the health and welfare of those in
the dental and dental hygiene profession. For that reason, I have selected the subject of
ergonomics for my thesis.
The purpose of this study is to provide an educational module as an
interprofessional collaboration between dental professionals and occupational therapists.
This module and corresponding assignments are part of the DNHY 350S. Clinic I course:
you are only graded on module participation and assignment submissions. Benefits of this
study are to help bring awareness to the dangers of poor ergonomics, prevention of
injury, and early education about the musculoskeletal system and the injuries that can be
caused to the body as early as dental school.
Reviewing the PPT module and submitting two photographs demonstrating
current ergonomics self-assessments using the CADEP are required for the course. As a
part of the research, you will be asked to do two things: 1. Complete two surveys; a
pretest prior to the educational module and the posttest six weeks after the pretest via the
SurveyMonkey links sent to your student e-mail account and posted in the DNHY 350S.
CANVAS course. The short surveys will be available to take online and are estimated to
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take no longer than 10 minutes. 2. Consent to have your self-assessment CADEP scores
and your PI CADEP scores from my assessment of your ergonomics to be used as study
data—taking part during the survey process and consenting for your CADEP scores to
be used as data will provide beneficial information in the research process. To access the
first survey, please click the link located at the end of this e-mail. Your consent to
participate in the study is inferred when you access the survey and answer the questions.
The data from the pretest and posttest and CADEP scores will not be linked to
you in any way. You are under no obligation to participate in the study, and your consent
or non-consent to participate will not impact your academic grade in any way. Your
participation in this study is completely voluntary, and your responses are anonymous.
This study is less than minimal risk.
As an incentive for your full participation, each student, who completes both the
pre and post surveys and submits both self-assessment CADEPs, will receive a $10
Starbucks gift card.
If you have any concerns about your rights during participation in this research or
any complaints you wish to make, you may contact Charlene Alspach, Executive
Director, Grant and Research Development, (509) 359-2517 or calspach@ewu.edu.
Any questions can be sent to me at lknight@ewu.edu, or my thesis advisor
Professor Ann O’Kelley Wetmore, MSDH, BSDH awetmore@ewu.edu.
Sincerely,
LaShonna Knight, RDH, BSDH, MSDH
lknight@eagles.ewu.edu 312-568-6374
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Appendix B
Pretest
1. What is your age range?
a. 20 and under
b. 21–24
c. 25–29
d. 30–34
e. 35–39
f. 40–44
2. What is your ethnicity?
a. Asian or Asian American
b. Black or African American
c. Native Hawaiian or Pacific Islander
d. Caucasian
e. Hispanic or Latino
f. Native American
3. How do you identify?
a. Male
b. Female
c. Other
d. Prefer not to respond
4. My overall health is important to me.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree agree
5. I am aware of my posture while performing assessments and debridements.
a. strongly agree

b. agree

c. neutral

d. disagree

c. neutral

d. disagree

e. strongly disagree
6. My posture is important to me.
a. strongly agree
e.

b. agree

strongly disagree

7. These parts of my musculoskeletal system hurt when I practice dental hygiene.
a.

Choose all that apply

b. NOTE. Drop down will ask for specific action and task that caused pain
for all
chosen items.
c.

Neck
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d.

Back

e.

Fingers

f.

Wrist

g.

Hand

h.

Forearm

i.

Upper arm

j.

Legs

k.

Feet
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8. I feel I am healthy.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
9. I perform stretch exercises before, during, or after working in clinic regularly. Yes
or No. Please explain
a.

b.

10. I eat a balanced diet that includes protein, vegetables, carbohydrates and limits
sugars.
a. strongly agree
e.

b. agree

c. neutral

d. disagree.

strongly disagree

11. I exercise my hand after practicing dental hygiene in clinic.
a. strongly agree
e.

b. agree

c. neutral

d. disagree.

strongly disagree

12. 9.I always sit while performing assessments and debridement.
a. strongly agree
e.

b. agree

c. neutral

d. disagree.

strongly disagree

13. I feel ergonomics are important for dental hygienists. If yes why, If not why?
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a.

b.
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Appendix C
Posttest
1. My overall health is important to me.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
2. I am aware of my posture while performing assessments and debridement.
a. strongly agree

b. agree

c. neutral

d. disagree

c. neutral

d. disagree

e. strongly disagree
3. My posture is important to me.
a. strongly agree

b. agree

e. strongly disagree
4. These parts of my musculoskeletal system hurt when I practice dental hygiene.
Choose all that apply
Note. Drop down will ask for specific action and task that cause pain for all
chosen items.
Neck
Back
Fingers
Wrist
Hand
Forearm
Upper arm
Legs
Feet
5. I feel I am healthy.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
6. I perform stretch exercises before, during, or after working in clinic regularly. Yes
or No. Please explain.
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7. I eat a balanced diet that includes protein, vegetables, carbohydrates, and limits
sugars.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
8. I exercise my hand after practicing dental hygiene in clinic.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
9. I always sit while performing assessments and debridements.
a. strongly agree

b. agree

c. neutral

d. disagree

e. strongly disagree
10. I feel ergonomics are important for dental hygienists. If yes why, If not why?

11. What changes if any would you like to see made involving ergonomics to
the dental curriculum? Explain

12. What do you feel you can start using right away when practicing dental
hygiene? Explain

13. Reflecting on your ergonomics before and after participation, how can you build
on your learning about ergonomics? Explain

14. Explain how learning and/or practicing ergonomics relates to your future?
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Appendix D
Toolkit
Stretches to Relieve Strains
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Toolkit
Strengthening Hand Exercises
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Toolkit
Strengthening Hand Exercises with Putty
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Toolkit
Recipe to make Hand Exercise/Theraputty
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Recipe to make Exercise/Theraputty
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Sit to Stand Strength Exercise Video
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Appendix E
Compliance Assessment of Dental Ergonomic Posture (CADEP) Tool
Compliance Assessment of Dental Ergonomic Posture Tool
1. Legs in upright (thigh/leg angle)
position

2. Feet resting on the floor

3. Thighs— horizontal
(angle between the thighs)

( ) 1 less than 90
( ) 2 equal to 90
(parallel)
( ) 3 greater than 90
4. Tilting of the Spine

( ) 1 both feet on the floor
( ) 2 only one foot flat on the floor

( ) 1 equal to 90
( ) 2 equal to zero

( ) 3 both feet on the floor

( ) 3 equal to 70

5. Spine in relation to lumbar support 8. Position of the headrest of
the patient chair

( ) 1 posterior position
( ) 1 support on the back of the stool
( ) 1 on the long axis
during
( ) 2 anterior position
( ) 2 no support on the back of the stool
examination work on
( ) 3middle position
the upper or lower
( ) 4posterior position tilted to the right 6. Use of seat of dental stool
anterior teeth
( ) 5posterior position tilted to the left
( ) 1 occupied the entire seat
( ) 2 tilted forward
working
( ) 6anterior position tilted to the right
of the stool
on jaw
( ) 7 anterior position tilted to the right
( ) 2 did not occupy the entire seat
( ) 3 tilted back working
( ) 8middle position tilted to the right
of the stool
on jaw
( ) 9middle position tilted to the left 7. Patient position in the patient chair
( ) 4 on the long-axis
( ) 1 reclined with at the knee level
working on the jaw
9. Seat height in relation to the leg
( ) 2 reclined with the knee above the ( ) 5 tilted forward
of the operator located under the
( ) 3 semi-reclined
working on the
backrest
maxilla
( ) 1 thigh/leg without pressure of
10. Dental operator light
( ) 6 tilted back working
on
dental/chair
( ) 1 at the head of the patient for work ( ) 7 on the long-axis
( ) 2 thigh/leg with pressure of dental
on the maxilla
working on the
chair
( ) 2 perpendicular to the patient’s
maxilla
( ) 3 without respect to the work
area
11. Distance between
patient’s mouth and
operator’s eyes
( ) 1 30 to 40 cm
( ) 2 <30 cm
( ) 3 >40 cm
12. Working arm
( ) 1 next to the body
( ) 2 partially raised
( ) 3 fully raised
achieved

13. Supporting arm
( ) 1 next to the body
( ) 2 partially raised
( ) 3 fully raised
( ) 4 embracing the patient’s head
( ) 5 raised to support the chair

14. Position of hand instrument
used to perform clinical
procedures
( ) 1 ideal space to be
( ) 2 maximum space to be

achieved
( ) 3 outside the space to be
achieved
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Note. Assessment tool that considers the student’s posture as appropriate = 1, partially
appropriate = 2, and inappropriate = 3 (Garcia, Wajngarten, and Campos, 2018).
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Appendix F
ERGONOMICS PROJECT
Students will complete an ergonomics project including the following:
Week 1
January 11–
17
Week 2
January 18–
24

Weeks 3–5
January 25–
February 14
Week 6
February 15–
21

Week 7
February 22–
28

1. Complete the Pretest Quiz in CANVAS
2. Sign consent form to participate in study and submit it via
CANVAS assignment link
3. Complete the Ergonomics Module with Voice-Over
PowerPoint in CANVAS
1. Complete Posttest #1 Quiz in CANVAS
2. Self-assess a photo #1 of your ergonomics using the
compliance assessment of dental ergonomic posture
requirements (CADEP) tool and submit via CANVAS
assignment link
*Note. The course director will take a photo of you at some
time this week without your knowledge, so you are able to
truly self-assess your ergonomics
*MSDH student will collaborate with an occupational
therapist and use the CADEP tool to assess these photos
and provide feedback to students in the comment box or
directly on each student’s submission for this CANVAS
assignment by week 5
ï Students have access to ergonomics tool kit in CANVAS
1. Complete Posttest #2 Quiz in CANVAS
2. Self-assess a photo #2 of your ergonomics using the
compliance assessment of dental ergonomic posture
requirements (CADEP) tool and submit via the CANVAS
assignment link
*Note. the course director will take a second photo of you
at some time this week without your knowledge so you are
able to truly self-assess your ergonomics
*MSDH student will collaborate with an occupational
therapist and use the CADEP tool to assess these photos
and provide feedback to students in the comment box for
this CANVAS assignment by Sunday, February 28 at 9
p.m.
ï MSDH student will collaborate with an occupational
therapist and use the CADEP tool to assess these photos
and provide feedback to students in the comment box for
this CANVAS assignment by Sunday, February 28 at 9
p.m.

EVALUATING ERGONOMICS

100

Appendix G
Proposed Voice-Over PowerPoint Slides
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LaShonna Marie Knight, RDH
Curriculum Vitae

LaShonna Marie Knight, RDH
Curriculum Vitae
P.O. Box 125 Chicago, IL 60615
Phone: (312) 568 – 6374
E-mail: lknight@eagles.ewu.edu

Education
Masters of Science in Dental Hygiene
Eastern Washington University
Cheney, Washington

2017 – 2021

Bachelor’s of Science in Dental Hygiene
Eastern Washington University
Cheney, Washington

2014 – 2017

Associates of Applied Science in Dental Hygiene
Southern University
Shreveport, LA

2001 – 2004

West Side High School
Gary, IN

1994 – 1999

Course Work
Respiratory Protection in the Era of COVID-19

April 2020

Strategies for Developing a Quality Course:
Teaching Methodologies/Faculty Development

January 2018

Basic Human Subjects Social & Behavioral Focus

November 2017

Using Research for Clinical Decision-Making:
Elements of Research Report

October 2015
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LaShonna Marie Knight, RDH
Curriculum Vitae
Evidence-Based Decision Making: Introduction
& Formulating Good Clinical Questions

September 2015

Strategies for Searching the Literature

September 2015

Using PubMed
Bruxism and the Sleep Apnea
Connection

January 2014

Local Anesthesia Training

2014 – Current

Soft Tissue Dental Hygiene Laser Course

2014 – Current

Professional Experiences
Clinical Dental Hygienist
Full-time
Dr. Asia Beltran
Chicago, IL

2017 – Current

Clinical Dental Hygienist
Temporary/Substitute
Sweet Tooth Traveling Service
Merrillville, Indiana

2014 – 2017

Clinical Dental Hygienist
Part-time
Dr. Chris Krueger
Glenview, Illinois

2014 – 2016

Clinical Dental Hygienist
Temporary/Substitute
Dental Power
Chicago, Illinois

2011 – 2015
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LaShonna Marie Knight, RDH
Curriculum Vitae
Clinical Dental Hygienist
Part-time
Dr. John Ringo
Schererville, Indiana 46375

2011 – 2013

Clinical Dental Hygienist
Temporary/Substitute
Dental Medical Support Services
Indianapolis, Indiana

2010 – 2012

Clinical Dental Hygienist
Dr. Michael Davis
Indianapolis, Indiana

2006 – 2010

Clinical Dental Hygienist
Part-time
Dr. Michael Stropes
Indianapolis, Indiana

2006 – 2008

Academic/Teaching Experience
Eastern Washington University
What is Active Gingivitis
Taught Certified Nursing Assistants about Early Onset
Alzheimer’s

November 2019
April 2016

Licensure
Illinois Dental Hygiene
Illinois State Board of Dental Examiners

2013 – Current

Indiana Dental Hygiene
Indiana State Board of Dental Examiners

2005 – Current
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LaShonna Marie Knight, RDH
Curriculum Vitae
Certifications
Local Anesthesia Certified

2014 – Current

Laser Certified

2014 – Current

Professional Associations
Illinois State Dental Society

2014 – Current

National Dental Hygiene Association

2006 – 2012

American Dental Hygiene Association

2002 – Current

Community Service
Volunteered at Our Lady of the Blessed Sacrament
Academy for National Dental Health to Children

February 2002

Honors and Awards
Dental Hygiene Table Clinic 1st Place Award
for Smoking Cessation/Southern University

April 2004

Procter and Gamble Dental Hygienist Professional
Award in Preventive Oral Health Care/Southern University

April 2004

